Data driven and knowledge based techniques have been used widely in many industrials. They constitute an increasingly important technique for system optimization, analysis and condition monitoring.
The control and optimization of complex industrial processes (e.g., steel making, petrochemical processes, paper making and mineral processing etc) has been a subject of study in recent years. Such systems are normally controlled via distributed control systems (DCS), where a lot of process data are available. Horizontally, a number of units are connected in series and the system looks like a sequentially arranged multi-agent systems. Vertically, multiple layers of various computers are connected by several networks so as to perform planning, scheduling, real-time optimization and set points determinations for process level control loops for required productions. The available data of such systems, together with the knowledge of on-site operators at different levels, have provided an important initial step towards further optimization of whole production systems. With ever increased market competition and the cost of production resources such as raw materials and energy, it is imperative that dynamic plant-wide optimization should be realized.
Define the global production indices of industrial enterprises as a set of variables that measure the products quality, production efficiency, energy and raw material costs, the purpose of the dynamic plant-wide optimization for general industrial processes would be to use a multi-disciplinary approach to solve modelling, control and optimization issues so that the above defined global production indices can be optimized. It can thus be concluded that data driven and knowledge based techniques should be developed in the very near future so as to realize such an optimization because the models for complex industrial processes cannot be general described mathematically.
This feature issue contains three papers that describe the above challenging issues, where the first paper looks into existing and possible new developments for data driven and knowledge based plant-wide optimization. The second paper deals with one of the important data driven techniques in terms of data recounciliation for complex industrial processes. The third paper, on the other hand, looks into the development on embedded vision systems. These papers summarize some of the present situations on data driven and knowledge based research for modelling, filter, optimization and control.
We expect that the readers would benefit from this feature issue in terms of getting a insight into the present situation on the use of data driven and knowledge based techniques for modelling, filter and plant-wide optimization for complex industrial systems.
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